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Legler Shool Branchand Pioneer Valley Creek aretwo streamsthat originate west of the Village of New Glrus and flow through north
central Green County to join the Little Sugar River (Fgure 1).

Figure 1: Leder Schod Branch and “ i

Pioneer Valley CreekWatersheds 1 7 Legler School Branch &
e, : .

Both creekshavesimilar sized ’ } ‘\\ i Pioneer Creek TWA

watershedsand land uses (Teble 1). b R A TN g Project Area

Both arecurrently on the state’ s w’/ ‘ P
303(d)list of impaired waters because : ‘
of habitat loss due to sedimentation.

Krieg Valley Oreek isatributary of

Poneer Valey Creek. It isnot on the B 11T, WA . s s o
impaired waters list. Priorto this j : ™ : /4 {
project, very few surveyswere { \ ' ‘1
conducted on these streams. A 2004 } % ?
survey of 1 site on Legler School p T e N i

Branch showed the presence of large R . ® “ ’ q | \
numbers of mottled sculpin—a - . B

coldwater indicator species, aswell as 4 ‘ A TP (((‘
several specimens of brown trout. \, \ b N X
Accomingto a2003basin report N

(WDNR,2003),Pioneer Valey Qreek \\.\ ." 340

contained only small numbers of non-

game(forage) species. Despite these e,
limited surveys, the department felt 4 3 4 ¥
both systemswould respond : e \\ _
favorably to watershed and riparian ; ; P ——— \?
streamwork. Bothstreamswere ‘ \ ‘ w
tributariesto the Little Sugar River, 3 i $
whichisaClass |l trout stream, and 3 ' } \
both receive a majority of their water ‘ ; * “"\\ - f
from spring flow and groundwater " . - &

seemage ‘ : N \ Y }

Table 1: Land UseData
Watershed Total Area Agriculture Grasdand/Pasture Forest
Legler School 2584acres 24% 48% 21%
Poneer Valey 2163acres 20% 47% 29%

In 2010,the Green County Land Gnsevation Department approaded the department about conducting projectsto addressissues
within the riparian corridor and the sub-watershedsasawhole. They received a state Targeted Runoff Management (TRM)grant address
non-point source pollutionissuesin the watersheds They also received a companion grant from the Environmental Protection Agencyto
address nutrient loading to both systemsaswell as tinding from the Natural Resources Consavation Sevice’ @NRC inaugural National
Water Quality Initiative (NWQI) program.

Aspart of the project, the department agreed to monitor habitat, biology, and nutrient concentrationsin eachsubwatershed prior to,
and after, implementation of best management practices (BMF). It would havebeen desrred to callect multiple years of pre-
implementation datato establish a better basdine and increase the statisticalrobustness of the dataset. Unfortunately, because
implementation of BMPswasset to begh in fall of 2012,thiswasnot possible
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During the months of May through Octdber 2012 the department monitored stationson Legle Shool Branch, Pioneer Valey Creek and
Krieg Valley Creek. Details canbe found in the methods section.

Beginningin fall, 2012and continuing over the next 2 years, the Green County Land Consevation Department (LCD)spert nearly
$630,0000n ingtallation of BMPsthroughout the 2 sub-watersheds (Téles 2 and 3). Nearly 6500feet of livestockfencing, 320feet of
streamcrossig, and 17 acres of critical area stabilization were implemented. Additionally, over 16,500feet (3.12)miles of streamwas
rehabilitated: 8500feet on Legler School Branch; 3325feet on Pioneer Valey; and 4700feet on Krieg Valley Creek. Thisrehabilitation
included removal of dense stands of nuisance (box elder) treeswhichtend to shade out grasses and forbs and degabilizethe banksas
they fall in the stream. After tree removal, the banks were sloped, shaped and seeded in native grasses Habitat structures suchaslittle
Underwater Neighborhood Keepers Encompassng Rheotactic Saimonids (LUNKEFR) were placed in bends on the streamand rockweirs
were used on straight sectionsto create plunge poolsfor generating deeper water areas.

Methods

Asite had already been sampled onLegle School Branch (Private 3)n 201 1for fish and qualitative habitat (Fgure 2). For the 2012
survey, biologists conducted fish and quantitative habitat monitoring on 2 sites on Legler School Branch - at STH69 and upstream of 2nd
Avenue on private property (Privatel). Fis and quantitative habitat monitoring wasconducted at CTH O and Pioneer Valey Roadon
Pneer Valey Creek. An additional site (off Klassy Roal) wassampled on Pioneer Valey in 2012 br fish and qualitative habitat. Asite on
Krieg Valley several hundred meters upstream of its confluencewith Pioneer Valey Greek wasalso sampled. Grabwater chemistry
sampleswere taken at CTH O on Pioneer Valey and 2™ Sreet in the Village of New Glrus on Legler Sthool Branch. Sampleswere
cdlected bi-monthly beginning in the middle of May until the end of October and analyzd for total phosphorus and nitrogen. This meets
and exceedsthe requirements for determining phosphorusimpairment asoutlined in the most recent update of the Wisconsin
Gonsolidated Assessnent and Listing Methodology (WisCALM) (WINR,2017). Flow datawasnot collected for this study. It isimperative
to note that aregion wide drought ocaurred during the summer of 2012. Qumulative rainfall for the study period wasapproximately 8
inchesbelow average (Wisconsin Sate Cimatology Office, 2018).

The 2017study wasconducted by water resources biologigs at the samesitesasin 2011/12aswell asat 2 additional siteson Leger
Shool Branchwhere stream rehabilitation hadtaken place. These siteswere sampled for fish and qualitative habitat.

For all sites, the fisheries assemblage wasdetermined by electroshocking a section of streamwith a mhimum station length of 35times
the mean streamwidth (Lyons, 1992). A streamtow barge with a gererator and two probeswasused at most sites A backpackshocker
with a single probe wasused at sites generally lessthan 2 meters wide. All fish were cadllected, identified, and counted. All gamefish were
measured for length. At eachsite, qualitative notes on average streamwidth and depth, riparian buffersand land use, evidence of
sedimentation, fish cover and potential management optionswere also recorded. The quantitative and qualitative habitat surveyswere
conducted accoding to Smonson, et. al. (1994). Macranvertebrate sampleswere obtained at 7 sites by kick sampling and collecting
ushgaD-framenet in fall, 2017 and sent to the University of Wisconsin-Sevens Pant for analysis
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Téeble 2: BestManagement Practicesimplemented in the Watersheds

Sediment  Phosphorus
Reduction Reduction

Practice Number Units Cost($) (Tons/yr) (lbs/yr)
Livestock Fencing 1194 Feet 2,920 165

Sream Qossng 48 Feet 1,836 0.67

Sream Qossng 111 Feet 2,100 4

Qritical Area Sabilization 0.4 Acres 10,000 30
Sreambank Rp-Rapping 212 Feet 4,073 8
Sreambank Rp-Rapping 386 Feet 5,550 14

Qritical Area Sabilization 0.9 Acres 23655 96

Well Decomissoning 1 Each 349

Critical Area Sabilization 0.3 Acres 6,020 30

Well Decomissoning 1 Each 285

Well Decomissoning 1 Each 105

Sreambank Rp-Rapping 160 Feet 4,000 6

Qritical Area Sabilization 0.9 Acres 22,700 93

Sream Qossng 111 Feet 2,100 4
Livestock Fencing 600 Feet 1,215 22

Qritical Area Sabilization 1.4 Acres 25,950 152
Sreambank Rp-Rapping 374 Feet 9,350 10
Sreambank Shaping/Seeding 4798 Feet 9,350 133

Critical Area Sabilization 4.25 Acres 2,550 9

Qritical Area Sabilization 0.6 Acres 9,250 45
Sreambank Rp-Rapping 30 Feet 750 11
Sreambank Shaping/Seeding 233 Feet 4,100 9

Critical Area Sabilization 0.6 Acres 10,000 60

Acaess Road 50 Feet 1,485 14
Sreambank Sheping/Seeding 375 Feet 3425 14
Livestock Fencing 396 Feet 3425 145

Heavy Use Protection 0.02 Acres 2,000 25
Critical Area Sabilization 7.5 Acres 88,340 1726
Waterway Sysem 0.6 Acres 32,684 74

Sream Qossng 50 Feet 2,493 0.9
Sreambank Storeline Protection 150 Feet 4,420 14

Trail and Walkways 675 Feet 1814 63
Livestock Fencing 4294 Feet 9,682 75
Sediment Basin 2 Each 107,131 177
Heavy Use Protection 0.1 Acres 27,615

Underground Cutlets 680 Feet 10,800

Hlter Srips 0.08 Acres 12,015

Roof Runoff Sysems 2 BEach 4,960

Totals 486876 272607 202
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Table 3: NRCSNWQI Practicesand Costs
Legler School Branch 303(d) Section

Code Practice Name Units Quantity  Satus Payment Notes
342 Qitical Area Planting ac 10 Certified  $13047.82 2594 of streambank shaping
342  Qitical AreaPlanting ac 0.5 Certified $2,84195 565 of streambank shaping
342 Qitical AreaPlanting ac 05 Certified $251500 500 of streambank shaping
-
Sream Habitat Improvement and 25weirs/ deflectors/ barbs, 15
39%5 Management ac 0.5 Certified  $1352000 lunkers, 1hibernaculum
580 Sreambank and Storeline Protection ft 3860  Certified $6,56200
580 Sreambank and Storeline Protection ft 8690 Certified _ $1477300
$5325977

Pioneer Valley 303d) Section

Code Practice Name Units Quantity  Satus Payment
575  Animal Trailsand Wal kways ft 5250 Certified $2777.25
342  Qitical AreaPlanting ac 13 Certified  $41,11420 9,140 of streambank shaping
382 Fence ft  1,1940 Certified $48954
561 Heavy Use Area Protection ac 01 Certified ~ $20,86000
558  Roof Runoff Qructure no 20 Certified $2,304.00
850 Sediment Basin no 2.0 Certified  $7,36500
578 Sream Qossng no 1.0 Certified $1,58080
5§78 SQream Qossng no 1.0 Certified $1,167.36
580 Sreambank and Storeline Protection ft 1500 Certified $1,777.50
620  Underground Outlet ft 5450 Certified $5,05010
535 Vegetated Treatment Area ac 1.0 Certified $5,805.00
$9029075

Page6| 18



[Legler Schod Branch and Pioneer Valley Oreek Targeted Watershed
March 23, 2020 Assessment: A Plan to restore Wisconsin Waters, 2020

Fgure 2: Sample sites on Leder Sclool Branch, Pioneer Valley and Krieg Valley Creeks
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Teble 4: Sample sites on Leder Schal Branch, Pioneer Valley and Krieg Valley Creeks

Parameter [ Year(s) sampled]

Quantitative Qualitative Water
Ste Fish Bugs Habitat Habitat Chremistry
Legler Shool - STH69 2012 2017 2018 2017 2012 2017 2012
Legler Shool - Private 1 2012 2017 2018 2012 2017
Legler School - Private 2 2017 2017
Legler School - Private 3 2011, 2017 2017 2011 2017
Legler Shool - Private 4 2017 2017 2017
Pioneer Valley - CTHO 2012 2017 2017 2012 2017 2012
Pioneer Valley - Pioneer Road 2012 2017 2017 2012 2017
Pioneer Valley - Private Drive off Klassy Rd 2012 2017 2017 2012 2017
Krieg Valley Greek 2012 2017 2017 2012 2017
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Results

The reaults of the fish surveysare summarizedin Table 5. Because the Wisconsin Sreammodel (Lyons, 2008)predicted the entirety of all
three watersto be cold systems, the coldwater index of biotic integrity (IBl)developed by Lyons, et. al. (1996)wasapplied to all sites. In
the 2011and 2012surveys, brown trout and mottled sculpin, both coldwater indicator species, were the predominant species at all sites
on Legle Shool and Pioneer Valey. The coldwater IBIreflected this assemblage and wasconsigently 60 (good) at most sites  The site
on Krieg Valley did not yield any fish. In 2017,white suckers, athermally trangtional and tolerant species becamea predominant at the
STH69 and “Privatel” siteson Legler School Branch. They were also present in moderate numbers at another site upgream (Private2).
Several other species were also noted in 2017,but in low numbers or individual specimens. The exception wasbrook stickieback which
wasthe majorspeciesat a Legler Roadsite (Private4) onLegler School Branch. The species asemblage remained essentially unchanged
on Pioneer Valey Creek. Krieg Valley now had mottled sculpin in addition to the stickiebadk, whereasit contained no fish in 2012.
Cddwater IBIsfor the 2017surveyswere more varigble, ranging from 20 (Poor) to 60 (good).

Quantitative habitat surveys conducted at 2 sites on Legler School Branchand 2 on Pioneer Valey Branch showed anincrease in overall
scoreon the 2 Legler School sites and at 1 site on Pioneer Valey (Table 6). 1t should be kept in mind that no habitat work wasdone on
the Pioneer Valey sites The Leder Shool Branch showed improvement in mean bank erosion at both sites and in width-to-depth ratio
atthe “Private 1 'Site. Fsh cover dramaticaly improved at both Legle sites. Pioneer Valey sitesimproved, most substantially at the
Poneer Valey Roadsite, which hadincreased scoresfor mean buffer width and percent fish cover. Bothincreaseswere likely
coincidental and not due to any management actions.

Qualitative habitat assessnentswere repeated at 3 sites, 1 eachon Legler Shool, Pioneer Valey, and Krieg Valley Creek. There were
also 2 other sites qualitatively assessd in 20170n Legler School Branch (Table 7). Legler Shool at Private 3 improved, even though no
habitat work wasdone. Thiswas manly due to anincrease in buffer width score owingto the factthat cattle havebeen taken out of the
wet meadow adjacent to the stream. The site on Pioneer Valey wasessentially unchanged with slight differencein theriffle score, likely
due to the subjective nature of thistype of hahitat assessnent. Kiieg Valley had the bigges improvement — 15 (poor) to 50 (good)
because substantial work wasdone to shape, slope, and stabilizethe banksof the creek. Two other sites on Legler School that were not
previously asses®d (Private3 and 4) showed similar overall scores and individual metricsasother sitesin these systems.

Nutrient monitoring conducted in 2012 (Tzables 8 and 8) wasnot repeated in 2017due to the fact weather conditions were markedly
different. Aspreviously mentioned, 2012wasa drought year that presented few opportunitiesfor runoff, and thus nutrient loads were
suppressed Ore problem this presents isthat the pre-implementation concentrations maynot represent a normalsituation, thereby
making comparisons with post-implementation measurements difficult, egpecially in the abserce of flow data. In other words, although
implementation of BMPswill possibly improve water quality over the long-term, concentration-based datamaynot reflect these
improvements because of differencesin flow. In2017,the months of May, une, July, and Octdber were wetter thanaverage (Wisconsin
Sate Cimatology Office, 2018), making any comparison to 2012datairrelevantin the context of improvements in the watershed.
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Table 5: AsheliesAssenblage,Natural Community Analysis,and IBIfor sitesin the Leder Schod Branch and Pioneer Valley CreekWatersheds

Sredies
Geen Brown Trout
Brown  Mottled White Geen  Sunfishx Brook Fathead Black Central Rainbow  Laigemouth NC OPE
Steam |location Year Trout Soulpin Suker  Sunfish Bluegill  Stckleback  Bluegill  Minnow  Bullhead 'Mudminnow  Trout Bass Verification| cddig* | (trout/mile)
202 14 17 Cdd 60(Good) 104
STH6E9 2017 58 28 330 1 1 1 1 CQIS | 20(Poor) 422
2018 A 103 50 2 18 2 1 CEW  30(Fair) 604
g 2012 13 17 Cdd 60(Good) 158
foe Upstrm 2nd Ave (Private 1) 2017 39 16 55 1 2 CGW  |40(Fair) 380
8 2018 18 116 8 1 1 1 Cdd 40 (Fair) 192
3 Private 2 2017 10 46 22 2 1 2 CawW_ [20(Poor) 71
L |pivae 3(Wooded) 2011 24 60 Cdd 60(Good) 256
E 201 32 70 1 Cdd 60(CGood) 394
Private 3Pasture 2017 11 14 Cdd 60(CGood) 88
Private 4 2017 7 1 1 16 CGW  |30(Fair) 0
2012 15 45 Cdd  |60(Good) 152
% |CHO 2017 22 1 Cdd 60(CGood) 213
8 202 5 2 cdd®  |70(Good)? 53
3 Pioneer Valley Rbad 2017 2 46 Cdd 50 (Fair) 27
s 202 10 1 cdd?  [60(Good)? 100
Driveway off Klassy Rd 2017 12 2 3 Cdd®  |60(Good)® 132
8 Upstrm confl. w/ Pioneer 2012 No Fish Captured N/A N/A 0
2 aleyak 2017 10 27 cew  |[50(Good)? 0

* Spedal study asfollow upin 2018

Senothermal Coldwater Spedes
Senothermal Coldwater Species- alsointolerant

TolerantSpecies

Fedesnamesinitalicsindicate warmwater species

1) Cddwater IBl: Poor<20, 21-50=Fair; 51-80=Cood; Excellent>81
2) Technically not enough fish collected for verification or 1Bl
3) Cdd Transitional IBl (Lyons, 2012
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Teable 6: Quantitative Habitat Analysis of Selected Stes on Leder School Branch and Pioneer Valley Creek

Mean Width Bend
Mean Buf Mean  Bank Width Depth Rifle Rif Rff Bend Bend %Fine % Fish
Width Mean Buf Width Bak Eos %Pool Depth Rdio Rifle Raio Bend R&io %Fne Sed %Hsh Cover Habitat Habitat

Sttion Name Dae (m)  Width Sore Bos Sore  %Poo Sore Raio Sore Rdio Sore  Rdio Sore Sed  Sore Cover Sore Sore  Réaing
LEGLER SCHOOL BRANCH - Private 1 05/23/2012 253 10 15 0.7 5 0.0 0 10.3 10 0.0 0 134 10 883 0 0.0 0 40 Fair
LEGLER SCHOOL BRANCH - Private 1 06/13/2017 2.75 10 15 0.0 15 0.0 0 4.8 10 0.0 0 111 10 67.4 0 583 15 65 Good
LESLER SCHOOL BRANCH AT STH 69 05/23/2012 328 10 15 0.7 5 21 0 9.9 10 341 0 175 5 88.3 0 0.0 0 35 Fair
LESLER SCHOCOL BRANCH AT STH 69 06/13/2017 3.65 10 15 0.0 15 39 0 7.8 10 285 0 26.7 0 65.8 0 233 15 55 Good
PIONERR VALLEY CREK - PONERRVALLEY  06/04/2012 1.8 958 10 0.4 10 0.0 0 9.3 10 0.0 0 113 10 863 0 0.9 0 40 Fair
PIONERR VALLEY CREK - PONERRVALLE 06/15/2017  1.93 10 15 0.4 10 0.0 0 7.8 10 0.0 0 119 10 87.9 0 14.3 10 55 Good
PIONER VALLEY CREEK AT CTHO 06/01/2012 15 10 15 0.5 10 0.0 0 4.3 10 0.0 0 15.6 5 833 0 234 15 55 Good
PONERVALLE CREKATCTHO 06/15/2017 148 10 15 0.4 10 0.0 0 35 10 0.0 0 14.7 10 938 0 29.7 15 60 Good
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Table 7: Qualitative Habitat Suveysof Steson Leder Schod Branch, Pioneer Valley Creekand KriegValley Creek

Rffle
Ave  Ave Rparian Bank  Pool Width Rffle Fne Fsh

Swims Width Depth Buffer BEoson Area Depth Raio  Sediments Cover Hab  Hab
Sation Name Sttionld Date Time (m)  (m) Sore Sore  Sore Sore Score Soore Sore  Score  Raing
LEGL FRSGHOOLBRANCHALONGLEGLERVALLIEYROAD - Private 3(Wooded) 1003408: 09-Aug-11 25 0.1 10 0 0 5 5 0 10 30 Fair
LEGL FRSGHOOLBRANCHALONGLEGL FRVALLIEYROAD - Private 3 (Pasture) 1003408: 09-Aug-11  1.25 0.45 0 15 7 15 10 10 10 67 Good
LEGLFRSGHOOLBRANCHALONGLEGL FRVALIEYROAD - Private 3 (Pasture) 1003408: 17-dul-17 15 0.6 15 15 3 15 10 5 15 78 Excellent
Legler School Br - Private 2 10048777 17-l-17 35 04 10 15 3 10 10 5 10 63 Good
Legler School Br - Private 4 1004877¢ 17-ul-17 3 0.3 15 15 0 10 10 0 10 60 Good
PIONERVALIEY CREK - DRVEWAYALONGKLASSYROAD 1003745¢ 01-dun-12 15 0.2 15 15 0 15 10 0 15 70 Good
PIONERVALLEY CREK - DRVEWAY ALONGKLASSYROAD 1003745¢ 14-dun-17 1 0.2 15 15 0 15 5 0 15 65 Good
KRIEGVALIEY CREEK UPSTRM FROM CONALUENCBMTH PIONER VALLEY CRK 1003745¢ 01-dun-12 1 0.05 10 0 0 5 0 0 0 15 Poor
KRIEGVALLEY CREEK UPSTRM FROM CONALUENCBEMTH PIONER VALLEY CRK 1003745¢ 14-dun-17 0.8 0.3 10 15 0 15 0 0 10 50 Good

Sation Name
LEGLERSCGHOOLBRANCHALONGLEGLERVALLEYROAD - Private 3(Wooded)

LEGLFRSCGHOOLBRANCHALONGLEGLERVALLEYROAD - Private 3(Pasture)
LEGLFRSCGHOOLBRANCHALONGLEGLERVALIEYROAD - Private 3(Pasture)

Legler School Br - Private 2
Legler School Br - Private 4

PIONERVALIEY CREK - DRVEWAYALONGKLASSYROAD
PIONERVALIEY CREK - DRVEWAY ALONGKLASSYROAD

KREGVALIEY CREEK UPSTRM FROM CONALUENCBMTH PIONERRVALLIEY CRK

KRIEG VALLEY CREEK UPSTRM FROM CONALUENC BNV TH PIONEERVALLEY CRK

Date Time Comments
09-Aug-11 YOYTROUT EVEN W/ LACKOFHABITAT, WOCDED CARRDOR, RAW BANKS; WIDE SHALLOW; WOODDEBRSFORHABITAT

09-Aug-11 P ASTURED WET MEADOW; SEDGESON EDGEOFSTREAM PROVIDEOVERHEAD COVER, STREAM ISNARFOW/ DEEP, SOMEGRAVEL
17-2ul-17 USED TO BEPASTURED IN 2012 NO LONGERHASCATTIEAND HASTURNED INTO A NICEWVET MEADOWAND WETLAND.

17-Qul-17 TREESCLEARED AND BANKS SLOPHY STABILIZED IN 2013 ONLYMINIMAL HABITAT ENHANCEMENT DONE
17-Qul-17 RPARAN CARRDORWORK DONEAQRCA2013 TREES SHRUBSREMOVED, PRAIRERESTORATION. NO INSTREAM HABITAT.

01-Jun-12 SAND & SLT, BANKSSTABLEGRAS &S, SEDGES,& RUSHES; SED HIGH, WATERCRES SIUNDERCUT BANKS, OVERHANGING VEG, WATERCRESS
14-Jun-17 NICEMEADOW, SAND BOTTOM. OVERHANGINGVEG, BENDSS@\T TERED WOODFORCO/ER

01-Jun-12 BOTTOMSANDY CLAY; BANKS3-7 FT, STEEP, RAW; SHRUBS WO CDED RPARAN; SEDIMENTATIONHIGH
14-un-17 THISSTEHAD TREE BRISHOLEARINGAND BANK STABILIZATIONDONEONITIN 2012
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Teble 8: Leder Schod Branch Water Chemistry Resuts: May ¢ October 2012

TotalP  NH3 NO3/NO2 TKN D.O. Transp Canductivty

Date Temp(°C) (mg/l) (mg/) (mg/l) (mg/l) (mg/1) (cm) (umhos/cm)
5/15/2012 9:33 11.7 0.063 - 10.9 53 618
6/1/2012 13:32 13.3 0.063 - - - 115 >120.0 579
6/14/2012 9:25 12.2 0.055 - - - 10.7 >120.0 473
6/27/2012 10:06 14.2 0.066 - - - 10.1 105 601
7/16/2012 9:22 17.2 0.065 - - - 9.6 61 627
7/27/2012 14:18 20.2 0.087 - - - 8.9 100 659
8/6/2012 10:15 151 0.061 ND 4.18 *ND 10.7 >120.0 622
8/27/2012 12:23 17.4 0.06 0.022 3.87 *0.27 10 >120.0 650
9/17/2012 9:22 115 0.054 0.015 2.92 *0.16 10.3 >120.0 614
9/26/2012 11:55 11.8 0.053 0.025 4.07 *ND 10.5 - 570
10/16/2012 11:16 9.6 0.081 0.037 4.18 0.41 9.6 80 622

10/30/2012 0:00 7.3 0.054 0.026 4.23 0.27 12 - -

AverageP concentation =0.064mg/l; Median P concertration =0.062mg/I

Table 9: Pioneer Valley CreeKWater themistry Reslits: May ¢ October 2012

Tota P NH3 NO3/NO TKN D.O. Transp  Conduttivty
Dae Temp (°C} (mg/ 1) (mg/l) 2(mg/l) (mg/l) (mg/l) (cm) (umhod cm)
051520129:19 117 0.144 - - - 109 34 553
06/01/20129:28 109 0.086 - - - 115 67 523
06/ 14/ 20129:07 118 0.089 - - - 108 50 536
06/27/20129:53 135 0.04 - - - 10 63 565
07/16/20129:10 151 0.075 - - - 9.3 96 600
07/27/20121358 17.1 0.081 - - - 85 >1200 622
08/ 06/ 201210:00 135 0.066 0.017 2.78 *ND 9.52 >1200 567
08/27/20121208 144 0.062 0.024 29*0.38 9.4 >1200 534
09/ 17/20129:10 108 0.059 0.016 4.01 *0.16 10.1 >1200 588
09 26/20121208 109 0.057 0.021 3.06 *0.26 102 - -
10/16/201211:03 89 0.076 0.052 2.96 0.44 10>1200 122
10/30/201213.45 7.2 0.059 0.029 3.02 0.17 12 - -

AverageP concentation =0.078mg/I; Median P concertration =0.076mg/|

Macranvertebrate samplingwasnot conducted in 2011/2012;however, previous macrdnvertebrate data collected on both Legler
Shool and Pioneer Valey showed the streamto be in good condition (WDNR,unpublished data). The historic macranvertebrate I1Bls
(Weigel 2007)were in the good to excellent range, while the Hilsenhoff Biotic Index (HBI)(Hilsenhoff, 1987) showed no to only slight
possille organic loading. The 2017 datawasvery similar (Table 9).

Discussion

Legler School Branch and Pioneer Valley Ceek havebeen on the state’ 303() list of impaired waters since 1998because of habitat
degadation caused by sedimentation. Prerehabilitation quantitative habitat sampling revealed percent fines madeup over 80%of the
streamchannel. Despite this, both systemssupported a cadwater fishey, including some evidence of natural reproduction given the

presenceof young-of-the year (YOY)fish. However, one could surmise that numbers of fish were limited because of the sediment and
overall lackof fish cover and spawning habitat in the creeks.
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Teble 10: 2017 Macroinvertebrate Data for the Leder Schal Branch and Pioneer Valley Watershed

Sation Name Sation ID|MIBl (Ra&ing)  HB (Rding)
Legler Shool Branch at STH 69 100373994.41 (Fair) 4.67 (Good)
Legler Shool Branch - Private 3 100340837.77 (Excellent) 2.69 (Excellent)
Legler School Br - Private 4 100487745.38 (Good) 3.82 (Very Good)
Pioneer Valley Greek at CTH O 100372096.31 (Good) 3.95 (Very Good)
Pioneer Valley Qreek at Pioneer Valley Road 100294198.40 (Excellent) 3.31 (Excellent)
Pioneer Valley Qreek at driveway off KlassyRoad 100374597.19 (Excellent) 4.52 (Good)
Krieg Valley Qreek upsream of confluence with Pioneer Valley Ok 100374544.56 (Fair) 3.79 (Very Good)

The riparian streamrehabilitation portion of the project enhanced over 3 miles of stream— 1.6 mileson Legle Sthool Branch; 0.6 miles
on Pioneer Valey Creek and 0.9 mleson Kiieg Valley Creek. Some general observations canbe made about the systemsasawhole.
While soft sediment wasreduced, quantitative habitat surveysshow it still makes up over 50%0f the streams’ bottom. Qualitative
habitat monitoring revealed similar resuts. The stream projectsdid improve fish habitat and reduced bank erosion. The fisheriesare still
made up majorly of brown trout and mottled sculpin.

Acomparison of pre-and post-biological conditions wasdifficult because there wasessentially only 1year of opportunity to measure
baseine conditions. Also, because participation wasvoluntary, it wasunknown exactly where stream and watershed work would be
done. Therefore, there are only alimited number of siteswhere riparian streamwork could be directly compared and both of those (STH
69 and Private 1) areon the lower reaches of Legle School Branch. While one cancomparethe effectsof the habitat rehabilitation on
the fishery of those particular stretches of stream, it is difficult to determine if the project had animpacton trout populationsin the
streamsoverall.

Water Gondition Summaries

Leder SchooBranch

Fsh cover wasimproved at the Legler School siteswhere riparian workwasdone. Asshown in Table 3, this haslikely resuted in a
dramatic increase in trout numbers asbased on the catch-per-unit-effort (CPE). The 2 siteson Leder School Branch which had work
done and for whicha pre/ post comparison could be made did show a 100to 400%increase in numbers. However, the health of the
coldwater fishey asmeasured by the IBldecreased due to the preserce of subgantial numbers of white suckers, athermally transitional
and tolerant species Whether the presence of white suckers, whichwere absent in the 2011/12surveys, is because of the riparian
project providing more habitat for all fishes differencesin weather conditions between the survey years, or just happenstanceis
unknown. Bther way,they represerted amajor differencein the population dynamicsbetween the two periods.

There were 2 siteson Legler Shool Branchthat were subject to streamimprovement but were only sampled in 2017and therefore no
comparison could be made. The site referred to asthe “Private2 'had streambank improvement done, but little in the way of habitat
structure put in place. While brown trout were present, they were in numberslower thanthe 2 downstreamsites. White suckers were
also one of the predominant speciesat thissite. Several other tolerant specieswere present and thusthe IBlwasdepressed to 20 (poor).
“Private4 'likewise had only streambank improvement done. No trout were captured in the 2017 survey even though biologig noted
that the habitat could support them. No conparisons could be made asthiswasthe first time this site wassurveyed on this stream.

The Private3 pasture site could servein a cgadty asa “control” site in that it wasoriginally in rather good condition. No work was
performed on the streamor banks. The streamwaspastured during the 2011survey but isno longer in pasture. In 2017 the biologists
noted that the stream has good, stable banks, with overhanging vegetation, an excellent width-to-depth ratio; and undercut banks.
However, there were fewer trout and sculpin captured. This could possiby be due to the fact there wasso much overhanging vegetation
that the biologig 'sight lineswere obscured and therefore capture efficiency waslimited.

In 2017,the appearance of white suckers and several other species at certain sites on Legler Sthool Branchtilted those natural
comnunitiestoward cold transitional (cod-cold). Even though the percentage of tolerant fish washigher than the guidelinesfor cold
systems, the test for tolerance waspassed because of the preserce of the intolerant mottled sculpin. Because of the pre-project data
confirming that these systemsrepresent cold water natural communities, all the siteswere evaluated ascold systemsand thus the cold
IBlapplied. It could be argued that there maybe a transition between cold and cold transitional somewhere along Legler Road, between
Private3 and Private4. However, biologig noted that conditions such asflow/habitat at the uppermost (Piivate 4) site were satisfactory
for the preserceof trout. The poor and fair IBlscores do not necessarily raise cause for alarm. As previously mentioned, the presence of
the white suckers caused the depressed scores, yet it wasadequately demonstrated that the rehabilitation dramaticaly improved trout
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numbers. Whether the presence of the suckerswasananomalaus, temporary eruption of the speciesis difficult to sayand needed
further evaluation.

Inresponse to these changesin fish asemblage at the lower 2 stations on Legle School Branch, biologigs agadn surveyed these sitesin
2018 There were fewertotal fish calected at STH69, but the station length wasshorter. The coldwater IBlimproved a bit asthe relative
number of which suckers dropped from 49%to 24% thereby increasing the relative percentage of top level camivores. The Piivate 1 site
hadfewertotal fishin 2018thanin 2017,but the IBlremained the sameand the percentage of white suckers dropped from 21%to 6%of
the total fish cgptured. Whether the trend of fewer suckers continues will remainto be seen.

PioneerValley
The 3 siteson Pioneer Valey had no work done in the riparian corridor. Trout populationswere relatively low to begh with and the

moded increases in trout population were likely due to chance. Asone would expect, hahitat scores between years were similar. Any
differencesin habitat scoreswere likely due to small variaionsin transect spadng, some subjective decisions between biologigs aswell
asdifferencesin weather (drought in 2012vs.wetter conditionsin 2017)which mayhaveinfluenced things like water level and thusfish
cower and width-to-depth ratio.

Poneer Valey contains coldwater speciesthroughout itslength. Although trout numberswere very low, cold IBlscres remained stable,
albeit at some sites, the populations were generally considered too low to calailate anIBI(Lyons, et. al.,1996). It would havebeen
desrable to survey portions of the streamwhere rehabilitation had taken place.

KriegValley Creek

Krieg Valley Oreek ismodeled to be cald, but it verifiesasa cold transitional headwater. Observationsfrom biologigs, particularly on the
sizeand flow of thisstream, indicatethat this verified natural community would be a more appropriate classfication. The cold
transtional IBlfor this site was50 (good). Thisisquite animprovement from the 2012survey in which habitat wasdeemed poor and no
fish were captured.

Trout Population and Sze Sructure

Analysis of trout populations and sizestructure (Table 9) for Legler School and Pioneer Valey sites again showed that the most dramatic
improvement ocaurred where habitat work wasdone onlegler School Branch. The habitat work appeared to most favor adult fish (>8
incheg. Again, pre/ post analysiswaslimited to 2 stations. There were no YOY (4 incheg at those 2stations. However, YOYwere
present at some of the upstream stations. The presence of more adult fish could preclude good populations of YOYfish, especially where
habitat is limited thus causing competition for shelter. It isalso possibk that YOMrout populations are affected by predation by adult
brown trout asthey are known to cannibalistic. In most cases however, biologigs noted abundant macrgphyte growth which often
servesascower for young fish Therefore, the lackof adequate spawning subgrate isa very likely factor in the absence of YOYfish at
certainsites

Inthe follow up 2018surveyson Legler School Branch, the densiy of trout in both the 4-8 'and >8 'sizeclassees were reduced at Private 1
but remained stable in proportion to one another. At STH69,the 4-8 'size class decreased, but the density of large fish (>8") increased.
Onceagabn, neither station yielded any YOYtrout.

The Pioneer Valey Creek sites also showed wide variation in CPHor all size classes and between the yearssurveyed, but denstties at
most siteswere low. The most dramatic increase in YOYtrout occurred in the upper reaches of Pioneer Valey, which had no habitat
work done and islikely due to natural (weather) conditions and varidion.

Despite someincreasesin trout numbers, overall trout populationsin both systemswere below the 50t percentile in comparison to alll
brown trout streamsin the driftless area of Wisconsin (WDNR,unpublished data). Some of this could be due to the relatively small size
of both streamswhere flow is generally below 3 cubic feet per second, but undoubtedly, someisdue to the impactsof historic and even
contemporary agricultural practices which haveresulted in excessive sedment loads and high legacy sedment on the strea m $dttoms.

The macrdnvertebrate datafor the watershed continued to look good. Infact, MIBlsmresabove7 arerare in the Grant/Platte and
Sugar/Pecabnicabasins (WDNR,unpublished data). It is surprising that the macranvertebrate community is of such high quality given
the lackof riffles the high level of sediment in the creeks, and consideing the overall intensty of agriculture (cropping and grazng) in
the watershed ison par with manywatershedsin the area. However, there is generally a goodbuffer along manystretches of the creeks.
While agriculture iscommonplace, there isalower amount of row croppingin the watershed relative to other areas.
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Teble 11: Trout Population and Sze Sructure for Leder Schod Branch and Pioneer Valley Creekin Comparison to other DriftlessArea
Trout Sreams

CPE (Trout/mile) Diiftless Area Brown Trout Sttistics (Trout/mile)
Sream Ste  9dze(inches)| 201112 2017 2018 Sze
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&= >8 2 56
5 <4 0 0
% 4-8 100 87
¥ >8 51 125
(0]
o
> <4 0 14
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o >
Q @ N 4-8 90 22
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Condusions and Reeommendations

Rparian stream corridor improvement had the desired result of reducing streambank erosion and improving fish habitat. While wide
variation in trout population and sizestructure wasobserved at various sitesin both syssemswhere riparian streamwork wasnot done, it
wasconsigently evident that the rehabilitation project wassuccessful in increasing numbers of trout for those areaswhere the work was
done. The numbers of yearling and adult trout in these rehabilitated sections wascomparable (26" to 50 percentile) to other streamsin
the driftlessregion. However, it is difficult to determine the long-term effects of the watershed and riparian projects on the water quality
and fishery of these streams,especially given the scattered nature of the work.

The full potential of these streamswith regardsto trout biomass maye limited by natural factorssuchassizeand flow. It mayalso be
limited by the residual effects of habitat degradation. Excessive sedimentation continuesto be an issue in all the surveyed streams, with
fine sediments making up well over 50%of the streambottom. Gven relatively low flow and gradient of the streams,it is unknown how
long these legacysediments will remain— especially sincereduction of inputs from fields and pastures wasnot emphasized and bank
erosion wasmitigated at a minority of streammiles and only along the mainstem. The scattered nature of BMPimplementationin
watershed projectssuch asthese makesit difficult to determine if these had any impacton the water quality. Aswasnoted duringan
evaluation of Priority Watershed Projectsfrom 20to 30yearsagoby Kroner et. al., (1992, locaized improvements were noted where
specific practiceswere implemented, but overall streamimprovements were lessthan successful due to the relative lackof participation,
the scattered nature of implementation, and masked by uncontrolled non-point pollution sources.

While quantitative habitat surveys canhelp trackthe level of fine sediment on the stream bottom, the proper wayto determine if
implementation of BMPshad significantimpact on streamswould be by determining loads during base flow and runoff events. This
could only be achieved by installation of a USGSflow gage which could monitor flowsand automaticaly sample at given interval during
baseflows and throughout a hydrologic curve during events. It isonly through thisrobust sampling that one candetermine if there has
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been significant reduction in nutrient and sediment loads. In the abserce of this data, resource managers will haveto rely on more
suljective outcomesto determine if conditions and water quality haveimproved.

One might think thiswould be case for keeping the streamson the impaired waterslist. However, the compendium of evidence from
both a biologicaland habitat sense suggedsthat both Legler Sthool Branch and Pioneer Valey Qreek are meeting their attainable use. As
evaluated asthe coldwater systemsthey are purported to be, the IBls are favorably in the fair to good category. IBlsmresare
consigently in the 40to 60 range, keepingin mind that brown trout streams canonly achieve a maximum sare of 80 (not 100)in the
abserceof brooktrout. The maaoinvertebrate community is healthy and indicates good water quality. Habitat assesaments for sites
that were rehabilitated, as well asfor those that were not, are considently inthe “ god” range. Therefore, the department
recommends that both Leder School Branch and Pioneer Valley Creelbe removed from the state® 303d) list of impaired waters.

The department should return to Leder Schod Branch and Pioneer Valley Creek aspart of the fisheriestrout streamrotation
scheduledfor 2021. Somesites should be repeated, while siteswhere stream corridor work hasbeen conducted should be surveyed,
especially on Pioneer Valey Oreek. Fisheriescanthen decide if thesesystems meetthe criteria for classificationsastrout water.

The natural communitiesof Leger Schal and Pioneer Valley should be confirmed ascold systems.
The designation for KriegValley Creekshould be updated to reflect its statusasa cold-transitional (cool-cold) headwater.

If they so desire, the Green Gounty Land Consevation department should seekopportunitiesto work with more riparian landowners
to improve habitat or protect the riparian corridor. It would be likewise desrable to complete the watershed project, keepingin mind
that whole-sale projectslike these should be made from the ground up with a full watershed approach, and buy-in from landowners
beforehand. There are examples of projectsthat were very successful at achieving true water quality improvements throughout the
system. Inthose cases sediment and nutrient loads were significantly reduced and the fishery showed great improvement at all sitesin
the streams(Canin, et. al.,2018;TNC,2014).

For systemslike Legler School Branch and Pioneer Valey Creek, which have the potential to be a quality cold water resources (i.e. a trout
stream),work in both the riparian corridor and in the watershed isimportant. Asthis and other projectshavedemonstrated, riparian
work will resut in more immediate improvement in the fishery, whichisvisible to the public and will gamer more support for such
efforts. Workin the watershed protectsthe invesments made in the riparian corridor. Implementation of BMPsand promotion of soil
health practices canimproveinfiltration, which reduces sediment and nutrient runoff. Workin barnyards, and pastures along with
proper manure management canprevent catastrophic losses of the fishery due to runoff events.
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